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H26·5432, lpa rl No. KI'-IG), Any
fu nctionally equ ivalent key pad
ca n also be used . Each key co n­
tact s u rface Inside the keypad is
an nucrsecuon of a parllcu lar
row a nd column. As you can see
from FI~. Lthc o kcyts a n Inter­
sec u c n of row l a nd colu mn I.
a nd the y kev is an inte rs ec tion
o f ro w -I a n d column 3 . 11.1­
th ouuh the layout of the keys in
Fi~ , I doesn 't match the ac tual
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layou t of the keys on the key­
pad . Fi~. 1 Is electr ically co r rec t.
Also. whll th e 5 x 5 grid a llows
up to 25 kc ·S. the actu al keypad
h as on ly 16 keys.

Hows I throug h 5 a rc nor­
m ally hcld a t a TIL h igh level. Th
de tenn lne wh ich key h as been
press ed , IC I s uccess ive ly ap­
plies TIL logic lows to each row
from I to 5 . and then reads the
outpu t of the colu m ns. When a
key is p ressed, its row a nd col­
umn are s horted toget he r, a nd
the low applied to the ro w Is
t r a ns fe r re d to t h e co lu m n
(wh ich Is n orm ally held h igh l.
As a n example. if row I Is bein g
scan ned an d th e a key is de ­
pressed , a low will be read by le i
a t colu mn I. That low will be
decod ed as a "0." A succession
of "O" charac ters wIll be sen t as
long as you hold the 0 key de­
pressed . Table 1 s hows how th e
pins on the back of the kcypad
con nect to the p in s on the m i­
c ro p roces sor a n d the c orre­
s po n d i ng mi crop ro ce s sor
po rt s ,

Infrared transmitter
The enemi es of the in frared

s ign als that emanate from the
t rans m itter a re tn candescent
ligh t. fluores cen t light. a n d
s u n n g tn. Large a m o u n t s of

on ICI, a n INSB048L m ic ro­
pro cessor t h at a t ta tns high ­
speed operauon with very low
powcr consump uon. Tha t mi cro­
processor Is responsible for drtvc
I I1 ~ a n d readtng t he 16 -ker
keyp ad and ge nerating the 40 ­
kHz modulated In frared d rtves lA­
nal. Lets take an In-depth look a t
how those two tas ks a re accom­
pltshed .

A schematic depic tion of th e
IG-key keypad is shown In Fig. 1..

If you're
inte res ted

In the
"down

and
d irt y"

pro­
gram

d e­
tails . a

fu lly
d ocu­

men tcd
ma­

chine
lan~ua~e

Iis tln.g
IIRXMIT.

ASMI is a\'i1I1­
ab le as part of a

self-unarcluv-
In~ ZIP file called

(RSYSTEM, EXE on the
HE-BBS 1516-293-2283.

1200 /240 0 . 8Nn The keypad
used In this project was from All
Elec tron ics Corp. . PO Box 567,
Van Nul' S , CA 9 1-1 0 8 (B OO)

FRED EADY

Add the luxury of a
remote control to
nearly any project
you can think ot

IR t ra n s mi tte r
theory

T he IH
t ran smtt -
t e r Is
based

AL MOST EVEll Y I'IEn~ OF ~IO])EHN

aud to /vtdeo equipment comes
equipped wll h an In frared rc ­
mote co n trol. Bu t h ow ma nv of
you r home-built electronic proj­
ecrs have a remo te co n trol?
Probabl.... none. beca use vou
can "I readtlv OOI1\'l'f l a televtston
or VCR remote 10 you r 0 \\" 11 ap­
plication. and rem ote con trols
that you ca n easrly Interface 10
your own projects a rt' not com­
merctallv avatlable.

To LI S. " No t comrne rcta lt....
ava ilable" means "Len. bu tld
ou r ow n!" Th Is ar t icle descr ibes
a mult ifunction Infrared 1II-l) re­
rnote con trol system-e-n trans ­
mltlcr and receiver- tha t ....ou
can build In one cventng. The
sys tem is d esigned to con t rol
fou r d ifferen t types of dcvt ces :
switches. s erve motors . a s tep­
per-m o to r robo t (sec Ra d io ­
Electronics , April 19911. a nd a
dual d l~lta l potentiomet er IC.
Onlv one k ind of de vice ca n be
cont rolled a t a lime, but enough
tech n ica l In for ma tion Is in ­
elu ded In th is a rt Id e for VOl!

10 adap t the remote-cont rol
system to almost a ny ap­
plica tion.



TOMICROPROCESSOR PINS

Key Row Col Bina'n;

0 ROWI coo 0000111 1
UP C ROWl COl2 1010010 1
o w e ROW' cots 10110 tOO
1 ROW2 cou 00011 110

• ROW2 coiz 0 1001011
7 ROW2 e OL3 01 11 1000
2 ROW3 cou 001 01101
5 ROW3 coiz 0 10 11010
8 R0W3 e OL3 1000011 1
3 ROW4 cou 0011 1100
6 ROW' coia 0 1101001
9 ROW4 COl3 100101 10
UP V ROWS cora 110000 11
DW V ROWS eOL3 11010010
ADD ROWS COl4 11100001
DEL ROWS eOLS 11110000

TABLE 2
KEYPAD CHARACTERS

Infrare d receiver
The re ce iver. whose sc he­

mati c Is s how n In F ig. 4, Is
based on the Sharp GPlU52X IR
module. and th e INSB04BL m i­
croprocessor. Thc IH recetver dc ­
tect s and decodes th e IR s tgnal
fro m t h e t ransm it ter. Once
again. if you wan t the raw de­
tail s . consult the mach ine code
nsungs IRSWITCH.AS l\.1 . IR­
SERVO.ASM. IRRECROB.ASM
and IRPOT.ASM. which are part
of t he Z IP fil e c a ll e d IH ­
SYSTE M.EXE on the RE-130S .

The GP IU52X IH Rece tver/Oe­
modula tor Is a h ybr id ICll n ­
Ira red detect or. A PIN tpos tu ve­
Int rin s ic-negative) photodiode
feeds an a mplifier and limiter
that provtdes a strong. clean
signal which is filtered to re­
move all frequen cies ou tside th e
4 0-kHz passband. The resu l­
tan t signal Is d em odu la ted to
provide a waveform minus the

pulse of lR light and a logical NO"
Is a 0.5-mlllisecond pulse . Each
bit is separa ted by at leas t 0.5
millisecond to allow the IH de­
tee ter to synch ron ize. figure 3
depi ct s h ow a t ru u s mtt t ed
character " 9" would look on an
oscilloscope. The tra nsmitted
" Is" and ··OS" are comvt ned In
grou ps of eight to form 16 dis­
tinct characters as s hown In Ta­
ble 2 . Th avoid sequence erro rs
an d to a llow the rece tver to syn­
ch ro n ize between t ra n s m is ­
s io ns . a 50 -m ill iseco n d Idl e
per iod Is placed between tra ns­
mission of each character.

carrier origin ates a t pin II of
IC 1 (ADPlU-: S S LATCII ENAllI. r. . or
AI.I~ ) whi ch provides a sq ua re
wave tha t Is exactly o ne fi f­
teen th o f IC I 's os c illa to r fr e­
quency. In ou r sys tem. that Is 6
MHz div ided by 15 . or 400 kHz.
The 4oo-kHz signal is a pplied to
the e L K Input of IC3 . a 401 7
CMOS decade coun ter wh ich Is
con figu red to di vide by 10 to ob ­
tai n the desi red 40-k ll z ca r rier.

Th e resulta nt 40-k l lz s ignal
at pin 12 of IC3 Is ga ted by th e
output po rt 1'15 (pin 321 of the
microprocessor and fed to pin 3
of Invert er/d rt ver IC4 . a 4049
CMOS In vcr tl ng buffer. That
buffe r se rves tw o p u rposes :
First. It In verts Ihe Idle sta te of
IC3 so t h at MOSFET Q I Is
turned off wh en no cha racters
are being transmitted. Second .
It provid es sufficient drive to the
ga te of QI so that maximum In­
fra red energy Is emitt ed by the
In frared LEO·s.

As sta ted before. th e 40 kHz
ca r r ier signal a t pin 2 o f IC4
d rives Ql s ga te which turns QI
on and lIlum ln atcs two IR LEOs
ILEDl and LE02) producing a
40 -kHz modulated IR s ignal. A
log ical " I" Is a I-mil lisecon d

TO
f-'-'Hr-1-"-+-+-+"-l-+-- -l-- - + - h""'''''-<>J6 MICRO­

PROCESSOR
PINS

r----- --------- - 1
: I ROWl ~
I , Jl ·1, ,
1rJ-, r+,_rr+, ! ROW2 35

I ttt-t±t l±i ,J I-3, ,
I I I
I I
I I ROWJ
I
I IJ1-5
, I
, I
I I

: I ROW4 37
I IJH
I I
I I
I I
I I ROWS
l IJl -9 38

L,,"c~~-J'~1::- ,, ~~~nl,-n~'l=J
... 27 28 ~ 30 31, ADOJUMPER

Keypad Microprocessor
(see FiC!. 1) Pin Port

Jl ·1 34 P'7
J l ·2 27 P'O
Jl ·3 35 P2.
Jl·4 28 PI1
J1· 5 36 P2S
J l·6 29 PI 2
J l ·8 37 P26
J2·1 30 PI3
J2·2 3' P"

Also jumper Jl·6 to J2·3
on back. of kevoad

TABLE 1
KEYPAD CONNECTIONS

FIG. l - KE VPAD SCHEMATIC. Each key contact surface is an Intersection of a par­
l icular row and co lumn. The physical layou t 01the keypad doe s not match the elec­
Irlcallayout.

modulated . noisy Infra red ener­
gy are produced by those lIght
sources . Mo s t o f the inter­
ference Is modulated In the 50-

~ or 60-Hz range . A s imple red
... . pla stic filter w ill sc reen ou t
.8 so me of the noise. but to over-1 co me t he ex tra neous infrared
e In terferen ce . the transmitted
~ in frared signal mus t be modu-
z lated at a high ca rrier frequcncy.
~ In ou r system. the ca r rie r Ire-
-6 quency Is 40 kHz- whi ch Is re-

W

i quired by thc GP lU52X recetver
module used .

The IR transmitt er schem atic
48 Is sho wn tn Fig. 2 . The 40 ·kH z
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Pl5

IC1 PH 34 J1-1 FlOWl
INS8114aL Pl0 27 Jl ·2 COLl

P24~35,--,J~I -"I3 ROW2 Q 0 [2]B
Pl l 28 J 1-4 COl2

P'lS 36 J l -5 ROW3 0 0 G El
P12 '19 JHi C0l3
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J l·8 ROW4 [2] 0 0 ~
1'27 8 J I-.9 COl4

P19
30
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FIG.2-lRTRAN$MITIER SCHEMATIC. The 4o-kHz carri er is derived by dividIng re t's
oscillator frequency (6 MHz) by 15, to get 400 kHz. which is divided by 10 by IC3.

FIG. 3-A TRANSMITIED CHARACTER '"9" would look like Ihls if seen on an os­
cilloscope. The t ransmitt ed "t's'' and -c'e" are put together in group s of eight 10 term
16 dIstInct characters as shown in Table 2.

In IC2 (an 87C64 EPROM) takes
over. T he Id le s tate o f the
GPIU52X Is normally h igh . As
soon as the out pu t pin of th e IR
detec tor t ra nsit ions low, l e I 53

s tar ts an in ternal timer to mea­
su re the incomi ng pulse widt h .
Dep ending upon wh eth er the
pulse wid th is 0 .5 or 1 mill ise­
cond . a binary 0 or I. res pec­
ti vely. is s tored in a ho ld ing
regi ster. Once 8 bits a re re­
ce ived. ICI a tte mpts to ma tch
the 8-bit word with a term In its
in te rn al tab le to de te r m in e
wh ich chara cter has been re­
cc t ve d . Ho w the r c c c t ve d
character is used de pends upon
wh ich one of the fou r fu nctions
is selected .

Transis tors. b uffers . & relays
See Fig. 5 for program-selec­

tion information. IRSWITCH.
ASM. the firs t of fou r programs
cont a ined in th e EPROM, Is se­
lec ted by ju m pe r ing bot h ad ­
d ress jumpers (Al l a nd A I2 ).

Bas ica lly. keys 1--8 on the key­
pad selec t ports 1' 10-1'1 7 (p ins
27-34 ) of ICI respectively. The
TTL logic levels a t 1' 10-1' 17 can
tu rn on a switching tra nsis tor,

01--"~--1

tlEXTCHARACTEA--......

o

O.5ms----'

TTl lOW- - - - ,: =.J
0.5ms

1------1 ' 0 0
TTl HIGH'---- -i

ca rrier.
The de mod u lated s ig na l Is

presen ted to IC] via the even t
cou n ter inpu t (1'1, pin 39). At
thi s lim e th e progra m res iding



FIG . 5-PROGRAM-SELECTIO N INFORMATION. Fo ur dlff erenl program s
(IRSWITCH.ASM, IRSERVO.ASM, IRRECROB.ASM, and IRPOT.ASM) are stored in the
receiver's EPROM. The programs are selected via jumpers A11 and A12,

FIG. 4-1R RECEIVER SCHEMATIC. It Is based on the Sharp GP1U52X IR module and
INS8048L microprocessor. The GP1U52X Is a hybrid Ie /infrared detector that provides
a sl rong clean sIgnal lor tater filtering and demodulation .

Driving servos
Hobby-grade servos are com­

monly fou nd in radio-controlled
model a ircra ft and cars . How­
ever, because s ervos co nvert
electrical pu lses to mechan ical
moti on . t hey d o have man y
othe r uses . Servos arc easy to
usc once you unders tand how
they work .

Th e mos t common hob by ser­
vos have a th ree-wire termtna­
tio n: pos tu ve voltage . ground.
a nd s ignal in put. Pos itive volt­
age is usually +5-vol1s DC and
th e s tgnal Is a TTL-com patible
variable-width pulse. A l .fi-mll­
lisecond pulse will cen ter the
servo rotor. Increasing the pulse
wid th to 2 milli seconds wlll
move th e servo rotor fully clock­
wise . Decreasi ng th e pu lse wid­
th to I mtllisecond moves th e
servo rotor fu lly co un te rclock­
wise . So. a pu lse widt h between
1 and 2 mill iseconds will cause
the rotor to travel in a specific
d irection and dis ta nce depend­
ing on th e applied pulse width.
Pul s es a rc normall y a p plied
abou t every 16 milliseco nds to
hold the se rvo rotor In pos itio n .
In ou r a pplication . pu lses a re
applied every 45 mill iseconds.

The IH remote con trol sys tem
can con trol a maximum of two
hobbyservos as shown In Fig. 6.
The p rog ra m IRS ERVQ.AS M.
which Is selected by jumper ing
on ly A I :.!. Is used to drive them.
The servos a re operated by
pressi ng the UP v a nd DOWN v
keys for cou n terclockwise a nd
clockwise rotati on . respectively.
Th c 0 key willcen te r the selected
servo rotor. Selection of servos I

drive a T'I'l, bu ffer. or ac tivate a
solid-sta te relay. Presst ng the
ADD key allows any following key
depress ion of keys I through 8
to ou tpu t a h igh on the corre­
s po n d in g p or t. Co n ve rsely,
press ing the DE I. key followed by
any of keys I through 8 s ignals
leI to take the Iollowtng port
selection low. Th at allows a ny of
the eight ou tpu ts to be turned
"on" or "off' ind ividua lly with ­
ou t inte r fer ing with ea ch other.
To see th is . use a logic probe to
eheek 1'10 as you press ADD or
met, followed by a I. ADD 1 shou ld
take PIO h igh wh ile D EL I re tu rn s
P IO to low. -

1 127 28
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A G. 8-THE IR SYSTEM can remotely contro l a OS1261 dual SOlid-state pctenncmeter, 55

PN2222 -=

warn

+5V

ED

Remote potentiometer
Program four. IRPOT.ASM. re­

molely con trols a d igital po ten ­
tiomete r. Th e DS 1267 d u a l
solid-s ta te potentiometer (ma de
by Da llas Semiconduc tor ) Is
composed of 256 resis tive sec­
lions . Tap point s are provided
between eac h resi stive sectio n .
and each ta p point Is accessed

a s well as de tail s on how it's
do ne. can be found In th e head­
er section a nd main body of the
program IRRECROB .ASM Itn ­
elu d ed In IRSYSTEM .EXE ).
That progra m is set by jumper­
Ing on ly Al l. Figure 7 de tail s the
con nections between the IR re­
cetvcr unit and the robot.

$£AVl).Z

_0 3c --

warn

~
'"'" +"IK LED

S[AVO-Z \\INOICATOR ,"0"
PHl2U -= ."LED

SER\'O-l
IK IIIOIOOOR

P27 "

P2, "

Pt1 28

Pl0 21

~I

~'"' 1800
.5V

IK rV ~LEO

P27~ PH~
POTENTlOMffiR 1

INOICATOR

.'r-.. '"'"~

+5V

"
1K F.? ..s?.LEO

P2'

PH~-=
POTENTIOMETER 0

~1 Pl2 29 111OlCATOR

f!!- ."Pl1
vre0P10 Z7 --! v, DS12e1

GIlDn 2 HI
POTn """f!L, L1 ° W 12, WI ITO 11

5 RST L ~T LO 10

, elK e",u;
F GNO ootl

FIG. 6--THE IR REMOTE CONTROL SYSTEM can con trol a maximum of two hobby­
grade servo s. The LED's Indica te which servo Is active.

FIG. 7- THE I R RECEIVER ca n be
mounted on Ken the robot (see aeete­
Electron ics, April 1991) to give you full
contro l over him .

tracks. If you want Ken to roa m
as he originally d id , the 1H·; I. key
pu ts him In h is roving mode. All
of the key comb ina tio ns and
codes used to man ipulate Ken ,

Robot remote control
Do you remember Ken the

robot from the April 1991 Issue
of Radio- Blectrcnics? He had a
mind of h is own . but the IR re­
mote-con trol system will let you
teach h im so me manners . The
IR system gh'es you override
co nt rol of Ken's mo tions . You
will n eed to cha nge o r re­
program the or igina l8748 H mt­
crocont ro ller with t he n ew
version o f t he ma chine lan­
guage. IRROBOT.ASM, wh ich Is
included In th e ZIP fIIc IR­
SYSTEM.EXE on the RE·BBS.
{A new preprogrammed 8748 H
co nta ini ng JRROUOT.ASM Is
available from th e sou rce given
in the Pa rts LlsLI

The IR recei ver un it . wh ich
mus t be mou nted di rec tly on
the robot , decodes the UP v key
as forwa rd . D OWN v as reverse . UI'

c as left . a nd DOW N c as r igh t.
The 0 key s tops Ken In h is

PARTS L1ST-TRANSMITIER
All reslsto rs are w-wen. 5%.

Rl-l0 ohms
R2- R4-1000 ohms
Capacitors
C1. C2-27 pF, ceramic disk
C3-1 ~F. 35 volts. tantalum
C4-C7--o.1 ",F. Mylar
C8-10 ",F. 10 volts. electrolytic
semIconductors
IC1- INS8048L microprocessor (Na­
tional)
IC2---87C64 EPROM wilh transmruer
program installed
IC3-MC14017 CMOS decade counter
IC4-MC14049 CMOS inverting buHer
01-1N4001 diode
Ol-IRFZ22 MOSFET
LE01. LE0 2- T1L38 inlrared light·emit­
ting diode
Other components
XTAL1-&-MHz crystal
Miscellaneous: OnioN SWItch. 16-key
keypad (All Electronics part number
KP·16 or equivalent). PC board . plastic
case. 6-voh battery. nbbon cable. wire,
solder; etc,

and 2 is pe rform ed by pressing 1
for servo I and 2 for servo 2. Th e
d r ive s l~na l for se rvo I or i­
gina tes at pin 27 of ICI h'lo) a nd
th e drive s ignal for se rvo 2 crt­
gtnates a t pin 28 11'1 11. When se r­
vo I Is act ive. a high Is present at
pin 35 of ICI {1'241. and whe n
se rvo 2 Is ac tive. a h tgh Is pres­
ent at pin 38 (1'27 1_ You ca n usc
those ou tputs to drive LED in­
dicators with a PN2 222 t ra n­
sis to r. as shown In Fig. 6 .



labels th e po ten tiometers as 0
and 1. Aga in . pin 35 of lCI is
high wh en po tentiome ter 0 is
active. and pin 38 Is high when
poten tiom eter 1 Is acti ve. You
can also use the LED indica tor
circuits connected to pi ns 35
a nd 38 of ICI . Both j umpers A l l

and A l2 must be removed to ac­
cess IRPOT.A5 M.

Co mm on factors
Th e receiver and transmitter

circu itry a re almos t iden tic al.
a nd they arc built on the sa me
PC board . Pans co m mo n to
both circ u its have th e sa me
part number, and par ts added
or removed from onc of th e cir­
cuits will ha ve co rres po nding
part n um be rs added or re­
moved . So, whe n a par tic u lar
part number th at 's con tained in
bo th circu its is mcntloned . the
part pe rfo rms the sa me fu nc­
tion in both circu its . Whe n a
part con ta ined in only oncofthe
circu its is men tioned , The refer­
ence is lim ited to that particul ar
circuit.

Th e firs t and most Importan t
pa r t commo n to bot h circu its is

Con tinued on page 76,

PARTS LIST-RECEIVER
All resis tors are V.-watt. 5%.

Al . R2-not used
R3. R4-1000 ohms
Capacitors
C1. C2-27 pF, ceramic disk
C3--1 "" F. 35 vous. jaruaium
C4. C5-0.1 j1F. Mylar
cs,C7-not used
C8-10 "" F. 10 vons. electrotyfic
Semicondu ctors
IC1- INS8048l microproce ssor (Na­
tional)
IC2-87C64 EPROM with receiver pro­
grams installed
IC3. IC4-not used
Dl-1N4001 diode
Ql-not used
l E0 1, l ED2-not used
Other components
XTAl1-6-MHz crystal
MOD1-GP1U52X IR detector module
(Sharp). or Radio Shack part number
27&137
Misc ellaneou s : On/oil swi tch; PC
board. two jumper blocks, wire. solder.
etc.
Note: A com plete kit of parts for the
transmilter and receiver (not rnctuu­
ing a battery and case) Is available
for $49.00 plu s $3.00 S&H from Fred
Eady, PO Box 541222. Merrit Island,
FL 32954. Chec k o r mo ney order
only. For technical assistance call
407-454·9905.

•••••••••

nect th e 051267 to ICI on the
receiver board . The U P v and
DOWN v keys raise and lower the
res ista nce. wh lle 0 selects po­
ten tiometer 0 a nd I selects po­
ten tiometer 1. We use theoand I

keys here Instead of I a nd 2

because the 051267 data sheet

•
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FIG. 9-THE TRANSMITIER AND RECEIVER are on the same PC board. Build the
transmnter first, chec king off each part in the transmitter parts li st as you go. Put it
aside when done, and then build the receiver.
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I" 31/t INCHES . 1
SOLDER SIDE lor the IR transmitter and receiver boards.

by the wiper. By clocking a 17­
b it d igital code in to the [) Q pin ,
each po tentiometer within the
Ie can be a dj usted in depen­
dently.The part is ava ilab le with
di fferen t res is ta nce values. de­
pending on you r needs.

Ftgurc 8 shows how to con-

I.. 3' /t INCHESS----------.j

COMPONENT SIDE for the IR transmitt er and receiver boards.
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Building the system
As m enti oned before . th e

transmit ter and the receiver a re
both on the same PC board, You
ca n use th e s u pplied fa ll pa l­
terns to make you r own (yo u 'll
need at lea st tw o j . or th ey a re
availabl e from the sou rce given
In the Parts Lis t. The transmit­
ter and receiver boards are Ide n­
tical exce p t fo r a Jew co mpo ­
nents, Figu re 9 shows the part s­
placemen t di ag ram fo r both
boards . Follow the part s lis t for
the board you are bultdt ng. and
Installon ly the pa rts in that lis t.
Check off eac h part as you In­
stall it to avoid confus ing the
two boards . Bu ild the tra nsmit­
ter firs t. and put it as ide when it
Is done.

Inst all the capacitors. paying
spec ial a tte n tion to the ir pola r­
rues. Be su re to insta ll jumpers
at the A l l AI2 locati ons for the
tra nsmitter only. Its advisa ble
to use socke ts In th is project.
In s tall t he IR LEO's a nd Rl.
Mount them In any posit ion as
long as th ey can able to radiate
IR freely. Ga te-p u ll-u p resIs tor
R2 is optional.

Once you a rc satis fied that a ll
your work Is correct. attach the
16-key keypad with a p iece or
r ibbon cable. Cu t a p iece or cop­
per- cl ad p e rfor at e d co n­
s truction board with holes 0 .1­
Inch on centers to the same size
as the keypad. Mount It over the
keypa d pins a nd solder the per­
forated cons truction board to
the keypad p ins. This will make
It eas ier to solde r and mount
the keypad .

A run ctl oning transmitter

FIG. 1D--THE PROTOTYPE TRAN SMIT­
TER is housed In a plastic case with a
si ng le-sided . copper-c lad PC-boar d
blank mach ined as Its top panel,

con tinued {rom page 5 6

IC2. an 87C64 8K x 8 CMOS
EPROM, which co nta ins the
mach ine langu age ins tru ct ions
for all fu nc tions provided by the
remote-cont rol sys te m . The
87C64 is Iden tica l to the indus­
try-standa rd 27C64, ex cept
that th e 87 C64 con tains an In­
terna l address latch and th e
27C64 part does not. For those
In terest ed In programming the
EPROM, there Is a modifica tion
you can make to the program ­
mer we ran In November 1991.
Send a self-add ressed st amped
envelope to th e au thor for de­
tails (see the parts list). In nor­
m a l u s e o r the INS 8 0 4 8 L,
address lines AQ-A7 need a sepa­
rate 74LS3 73 address latch be­
cause the lower eight data and
add ress lines are multiplexed
between add ress a nd data by
the INS8048L pro cessor. Be­
cause power consu mption mus t
be kept to a minimum . a n d
space Is at a premium, el trrunat­
Ing a 74 LS373 ad dress latch by
us ing the buil t-In function or
the 87C64 works in our favor.

In both ctrcu tts . capacitors
CI and C2 are used by the built­
In oscillator or ICI. A 6 -MHz
crystal (XTALl ) ensures ht gh
accu racy Ior timin g routines,
and It provides the basis for the
40 -kHz carr ier on the transmit­
ter module. All0 .1 ~Fcapacltors
are s tandard TTL norse-bypass
componen ts . whil e ca, a 10 m t­
cro farad electrolytic, mtntrmzes
voltage drop at th e battery ter­
minals . Capacito r C3 Is used to
reset the p rocessor.

In the transmitter. Rl limits
current and , along with Ql. al­
low s a hi gh-current 40-kHz
pulse to be a pplied to the IR
LEOs . Res istors R3 a nd R4 pro­
vide pull-up for address line s A l l

and A 12 . On the transmitter. in ­
s tall jumpers A l l and A 12 .

The system is designed to op­
erate from a + a -vott DC su pply.
Diode DI drops the + 6-volts DC
down to arou nd + 5 ,3 volts. Th e
sys tem works fine wit hou t th e
d iode, but it s bes t to leave It In
the circuit because voltages
above +5 vall s can lower the life
expectancy or semiconduc tors.
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The more you use It the more
useful it becomes.
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a nd A l 2 locations as sho wn In
Fig . 11. The figu re shows the
coinpie ted module.

Tes t the rece iver module in
the swit ch mod e (jumper A l l

and A I2 on the rece iver). With a
logic probe to monitor 1'10 (pin
27 of ICI on th e receiver). you
sho u ld be able to toggle 1'10 by
pressing ADD or DE I. followed by
a I. AD D I shou ld tak e 1' 10 high
whil e /lEI. I returns /'10 to low. If
th is fu nc tion works . the rest of
the applica tions will a lso oper­
ate properly. R·E

• • •

No. Pendant Descr ipti on Quantity
101 US Walking liberty Hall Dollar

118 US Statue of liberty Half Dollar

120 Bahama 50-cent Blue Marlin

Total Number or Pendanls at $39.95 each, Total amount of Order S _
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Account No. E~p . Date
C,adit Card SignaMe
Print Name
Address
City State Zip

No lelaphone or-'; or C,O0 , SognalUre~ed "" Cfl)Ol cafd 0Icle<s. AI pnces indocIe poslage ancl l\ardlotlg
Payments in U.SA II.ndsonly, N8w YOII< residents musl indocIe IocaJ~ sales la.o:~ No I:>t,,;gn orders .

Mall orde .-.to CLAGGI< Ine. Pen""nt Oller, P.O. Boo 4009, F. rmlngde le, NY 11735, Telephone oo:lere lo
1· 516-n :l-3751. FAXo. dere 101·516·n3·3115.

Order Your Coin Pendant Today!
Please send my order 01 Coin Pendant(s) as indicated in the order form below,
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Coin Jewelry

Attracts attention!

B reath-ta king designs!
E xqu is lle jl:wcl l')' made from gocc mmem.nrtmcd co ins. Each cotn peJllh mt

illS Its buckground cut IIWll)' by hand with suw» liS t h in us 16 thou·
sullclt hs .. f a n !Ile h ICII\"llIg t h e (."l,in·s figu re flo uti ng ins id e Ih; r im . Elich
h UIICI·cmOcd COlli Is cleaned and IMllls lu;d be fore 2-U" go ld unci s tlvc r is
uddcd urtfully til selected Pll rtlollS " f t he coins . Ftnnl ly, th e corn Is protect ­
eel fro m wenr nud dtscolomt Ion by II eupcr-clcur !mpt,:n:lous p lust rc micro­
l"lluti ng t lnu wtllnot cr ack. c h ip or pe e l. Euch cotnpcudaut Is pllclwgcd in
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s trcd nml qnunt tty.

a-von "J"-type batte ry because
of its s tze and shape. However;
a ny + 6-vo lt DC power sou rce
will be sausfactory for this proj­
ec t. The pro totype transmitter
Is shown In Fig. 10.

Now assem ble the receiver. In ­
s ta ll the pa rt s indica ted in the
part s list for th e receiver and th e
pa rts -place men t diagra m . At­
tach the GP1U52X to th e PC
board or, optionally. run wires to
It off-boa rd. Be s u re to gro u nd
the met al case of the module.
Inst all jumper blocks at th e All

FIG. ll-THE RECEIVER BOARD can be
mounted on the project you are adapti ng
It 10. You can attach the GP1U52X IR
modu le di rectly to the PC board as
shown here, or run wires 10 It off-board.

ca n be test ed with the GPlU52X
Infrar ed detector modu le from
the receiver. You 'll also nced a
logic probe or scop e. Attach a
+ 5 -vo ll DC s u p p ly to th e
GP1U52X (see Fig. 9 for pinout
infor matio n). Ap p ly power to
yo ur p robe o r scope. wh ic h
sho u ld be con nected to th e ou t­
put pin of the IR detector. Apply
power to th e transmitte r and
press any key You should see a
change In the scope panerm
from th e ou tput pin of the IR
module if th e tra nsmit ter Is op ­
erating properly.

Ins tall th e transmitter In a
suitable enclosure . A red arcyllc
len s w ill Im p rove th e a p­
pearance of the rem ote control.
bu t it is not a requirem en t. Th e
layou t of the co mponen ts on the
circuit boa rd is not critical, The
prototype Is ho used in a plas tic
ease with a s ingle-s ided copper­
clad PC-board blank machined
as th e top panel (the cop per side
is ins talled on the Inside of th e
ca se). Rectangula r o pen ings
were cu t in th e bla nk for mount­
Ing the power switch a nd key­
pad . Brass s tr ips . soldered from
th e cop per on the top panel to
th e copper on the pcrfb oard in­
stalled on the keypad . arc used
to moun t the keyboard to the
top panel. The pro to type has a




